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Chapterr 7 

Conclusions s 

Thee physics subject of this thesis is the measurement of the production of charm and 
bottomm quarks in deep inelastic scattering. In this thesis data are included until April 
2004,, corresponding to an integrated luminosity of 9.8 pb"1. Due to the delay of the 
HERAA program, the amount of available data is small. Hence, additional measurements 
wil ll  have to be done with future data. The HERA program is expected to continue until 
2007. . 

Thee microvertex detector (MVD) has become a reliable ZEUS component and its 
dataa are available for analysis. The microvertex detector improves the ZEUS tracking 
significantly.. An impact parameter resolution of &'3/pt + 47 |im is achieved in the analysis 
off  cosmic ray tracks. The secondary decays of long living charm and bottom hadrons can 
bee separated from the primary collision point. This was impossible before 2001, when the 
centrall  tracking detector (CTD) was the most inner tracking chamber. 

Althoughh the performance is already better than what the goal of the proposal was, 
somee recommendations for further improvements can be made. 

First,, the; centre of gravity algorithm is used to reconstruct the position of a hit on the 
siliconn sensor. Alternative position reconstruction can be done depending on the angle of 
incidencee between the track and the sensor. These alternative methods wil l improve the 
hitt resolution. 

Thee detector geometry has been calibrated partially. The MVD position is calibrated 
withh respect to the CTD, and the MVD ladders are aligned. This improves the impact 
parameterr resolution of the MV D with a factor two (mentioned above). According to 
thee Monte Carlo simulation, the impact parameter resolution is an additional factor two 
betten'.. However, the design geometry is used in the simulation and the signal to noise 
ratioo is assumed to be very high. 

Thee impact, parameter resolution depends on the cp angle of the track. This is due to 
thee geometrical layout of the MVD . For tracks in the region 140° < <p < 210° the impact 
parameterr resolution is a factor two worse. The1 efficiency of measuring a secondary decay 
dependss strongly on <p. 

Multipl ee scattering at lower track momentum contributes more and more to the track 
uncertainty.. These1 uncertainties are taken into account. For low momentum tracks this 
improvess significantly the result for the track impact parameter resolution. 

147 7 



148 8 ChapterChapter 7 Conclusions 

Fromm beam spot studies it is seen that the average width is approximately 200 u.m in 
:rr and y. The beam spot is calculated for each run. and serves as an initial estimate for 
thee primary event vertex fit. 

Charmm quarks an1 studied by identifying the decay D*+ -^ D()~+ (and c.c). with the 
subsequent,, decay L>° —> A' 7rf and the decay D+ — A' 7r+7r+ (and c.c). 

Inn the Dfi channel 407  35 candidates with p,{D*')  > 1.5 GeV and |//| < 1.5 arc 
foundd in the data sample. This number is 2o lower than what is found with the CTD. For 
largerr pt(D" : ) and in the MC simulation the number of D*  candidates is in agreement. 
Tli ee width of the signal peak is 0.97  0.10 MeV. however the ladder to ladder alignment 
iss not applied. The measured width with the CTD is about 0.2 MeV larger. 

Forr Q- > 40GeV' 81  17 candidates are found. Assuming the detector acceptance in 
unchangedd this result is in agreement with HERA-I data. To compare for lower Q2 the 
triggerr acceptance should be taken into account. 

Inn the Di channel 1 candidate's with pi{D' ) > 2GeV and \q\ < 1.5 are found 
inn the data sample. The candidates are re-fitted. After the re-fit the separation of the 
DD z decay from the primary vertex is calculated. Selecting candidates with a large impact 
parameterr significance, reduces the background strongly. In the HERA-II sample up to 
Apri ll  2004. 197  34 candidates are found. 

Inn this thesis it is shown that charm hadrons can be tagged by separating their decays 
fromm the primary vertex. The average decay length of a charm hadron is only a few 100 
microns.. The average1 decay length for bottom hadrons is even larger. The nhcrovertex 
detectorr promises to be a powerful tool for the study of heavy quarks at HFRA-II. 


